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Introduction

This report presents the findings of a study that examined the impact of
compensatory education services on children’s academic achievement in grades | to 6.
More specifically, two general questions are addressed: 1) What is the effect of
participation in Title I on students’ reading and math achievement? and 2) What is the
effect on students’ achievement of attending a Title I school, but not participating in
the program? Much research has centered on the effects of compensatory education
on children’s achievement; however, the findings have often been mixed. For example,
a recent summary of evaluation research by Mullin and Summers (1983) concluded that
the programs have small positive, short-term effects on the achievement of students.
Further, they fouud that the programs are most beneficial in the early grades, and that
there are no sustained effects of participation in compensatory education. Carter’s
(1984) overview of the results of the Sustaining Effects Study of Title I shows that
when Title I students were compared to needy students--students judged to need
services by teachers but not receiving such services--program participation had
significant, positive effects on achievement. This was observed for students in
grades 1 to 6 for mathcmatics achievement, and in grades 1 to 3 for reading
achievement.

Before providing details of the current study and its results, the findings are
highlighted:

0 Small positive gains in reading achievement are related to
participation in Title I programs, and

0 The estimated impact of Title I on children’s achievement is
sensitive to the definition of a control group.

The remainder of this report is structured as follows. First, the data used in the

analyses to estimate the impact of Title I are described. Second, the research design
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is presented. Third, the results of the analyses are presented. Finally, implications of
the findings are discussed.

The Data

To estimate the effects of Title I on students’ achievement, data from the 1976-
1979 Sustaining Effects Study of Title I (SES) are analyzed. The SES is a nationally
representative sample of 80,000 elementary school aged students (see, for example,
Hoepfner, Zagorski and Wellesch, 1977, Hemenway, Wang, Kenoyer, Hoepfner, Bear, and
Smith, 1978). For a subset of 15,000 students it contains detailed information on
parental and family characteristics (e.g., mother’s educational attainment, family
poverty status, number of siblings, race/ethnicity). For this study, only those students
who were enrolied in schools that did not offer compensatory education services,
offered only Title I services, or offered a mix of Title I and other compensatory
education programs were analyzed. Students enrolled in schools that offer
compensatory education programs not including Title I services were not included in
the study.

Every student in the sample was administered a reading and math achievement
test in the fall and spring of the first year of the survey. For a subset of students,
achievement tests were admiaistered each year for up to three years beginning in 1976.
Students who were in grades 1 to 4 in the first year of the survey were administered
up to six tests. Students in grade 5 were administered up to four achievement tests.
Those in grade 6 in year 1 of the survey were administered at most two tests. For
purposes of the analysis reported here, attention has been confined to the achievement
growth of students between the fall and spring of the first year of the study.l Thus,
only short term effects of Title I are examined. The achievement tests administered to
the students were based on items taken from the CTBS. Test scores were convertes to

vertical scale score units and tests (below and at-level) defined as "best” by the
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Systems Development Corporation (SDC) were used in the reported analyses. The
9 vertical scale scores allow us to take test scores from alternative forms administered
at dif ferent time periods and assess students’ achievement growth. Thus, even though
different tests may be administered to students in the fall and spring of each year, it
. is possibls to translate the test stores into 2 common metric and analyze achievement
growth from one test period to the next. In addition to collecting information from
students and their parents, data were collected from principals and teachers in each
® student’s school. In Table 1 univariate statistics for each variable used in the analyses

are presented.

Research Design

Two general questions are addressed in the study. First, what is the effect of
participating in a Title I program on students’ achievement? Second, what is the
effect of attending a Title I school on students’ achievement? The analytic design
used to address each of these questions is discussed in turn. In addition, the
statistical model used to estimate the impact of Title I on achievement is described.
The Effects of Participation in Title I Programs on Students’ Achievement. To
estimate the effect of participation in Title I programs on students’ achievement it is
necessary to identify a relevant control group. However, there are alternative ways to
define such a group. Ideally, as in a true experimental design, one would compare a
randomly selected control group with a randomly selected treatment group. If students
were randomly assigned to treatment groups (participation in a compensatory education
program) and control groups (regular instruction), then the impact of compensatory
education could be obtained by comparing the average achievement of students
receiving services with those who did not. Under random assignment students in the

two groups would be equivalent on average, except with respect to the provision of
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services. Thus, the difference in the average achievement would correspond to the
effect of participation in Title .

However, the affect of Title I on students’ achievement cannot be estimated using
the idealized experimental design. In doing so, services would have to be withheld
from students in need of such programs. Provided that services cannot be withheld
from students, it becomes problematic to estimate the impact of Title I. Title I
programs are designed ‘or students who have low academic performance. Thus the
treatment group and control groups will be made up of students with different
achievement levels. There may be other differences as well between students in Title I
programs and the nonparticipants. For example, students selected for Title I may have
less ability to perform well in school than those not selected, and are more likely to
come from economically disadvantaged families. Students who are selected for Title I
may also, on average, be less motivated regarding school than their high achieving
counterparts.

An alternative to using a randomized design is to compare Title I participants to
students from Title I schools who are non-participants. The idea here is that students
who receive Title I services presumably are more similar (for example, in terms of
family background characteristics and achievement) to students who do not receive
services but attend Title I schools than they are to students from schools that do not
provide Title I programs. In addition, one could opt for a third approach when
forming a control group: to compare Title I participants to a sample of students from
schools where no compensatory education programs are offered.

To capture the nuances of each of the above alternatives for comparison, a three
pronged strategy is used. Each prong focuses on an alternative "control group." The
conjunction of the treatment group (those who participated in Title I) with each

control group is referred to as Model 1, Model 2, and Model 3, respectively.




Before describing the control groups in greater detail, it should be noted that it
is expected that Model 1--Title I participants contrasted with a hypothetical group of
students selected for Title I, but not receiving services--will produce the most
reasonable estimate of the impact of Title I on achievement. The results from the
other models are shown to assess the sensitivity of the findings to the usc of
alternative control groups.

The first control group refers to a hypothetical group of students--those who
were selected for Title I, but did not receive services. These students should be
comparable to those who actually received Title I services, the only difference being
receipt of services. In all other ways they should be the same. Thus, when the
achievement of the narticipants is contrasted with nonparticipants hypothetically
selected for the program, the results should approximate those obtained from a
randomized experimental design. Before describing the other alternative control groups,
it should be noted that in the SES sample, there are no students selected for Title 1
who had services withheld. Rather, this hypothetical group is formed by statistically
equating the characteristics believed to influence academic growth of students who did
and did not participate in Title I. A unique aspect of the method used here, is that
we are able to take into account both observed characteristics of students such as
family income and prior achievement and unobserved factors such as motivation and
ability to achieve in school. Most previous analyses of Title I have only been able to
partial out observed factors. Thus, the presence of differences in unobserved
characteristics may still confound the effects of Title I on achievement. (See
Technical Appendix 2 for a complete description of this procedure.)

Comparisons between students receiving Title I services and those in Title 1

schools and not receiving Title 1 (Model 2) provides the second measure of the effect

of the program. Not only did these students not receive Title I services, bui it is not




clear that they are necessarily eligible for services. A possible limitation of using non
participants in Title I schools as a comparison group is that, on average, these
students may have higher achievement scores and be more economically advantaged
than those in the general population of students not receiving services. That is, many
of the low achieving and disadvantaged students by definition will not be in the
comparisen group; they will be participants in Title I programs. Thus, the comparison
groups will be made up of students who are more likely to perform at a higher level
than those in the treatment group.

It is in response to this concern that the third alternative is employed. Use of
the third comparison group in the analyses--students from non-compensatory education
schools--may make it more likely that both high and low achieving students will be
present. However, these schools in general will probably show higher achievement than
those that do provide Title I programs. This is a function of the selection procedures
used to target districts. Districts with high poverty concentration and, in turn, low
achievement are most likely to receive Title I funds. Thus, it is more likely that their
schools will be Title I schools. Therefore, those schools not receiving Title I on
average, should have higher achievement than those receiving Title I.

Use of three control groups provides one with the ability to assess not only the
impact of receipt of Title I services, but the sensitivity of the results to the kind of
design employed. It is anticipated that the first control group--those hypothetically
selected for services but who did not receive them--will provide the most valid results
when contrasted with the achievement of participants. This follows since it is
expected that students in this control group will be most like those in the treatment
group and therefore will provide the ability to discount differences in achievement

between the treatment and contrnl group as being a product of differences in the kinds

of students iz the two grours.
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The Effects of Attending a Title I School. To estimate the effect of attending a

Title I school on students’ achievement, the achievement of students in Title I schools,
but not participating in Title I is compared with that of students in schools that do
not provide Title I or other forms of compensatory education services. It is expected
that students who do not participate in a compensatory education program will still
benefit from having Title I in the school. More specifically, schools that offer Title I
are presumed to provide a better learning environment than similar schools where there
are no compensatory education services. For example, by pulling out low achieving
students from classrooms for other services, teachers may be able to provide more
suitable instruction to the high achieving students than would otherwise be possible
when both high and iow achieving students are present.

While this appears to be a relatively straightforward comparison, care must be
used in the interpretation of the effects because of the confounding of other school
level characteristics with the presence of Title I services in a school. For example,
Title I schools have high poverty concentration in contrast to non-Title I schools.
Thus, it is possible that some or all of the relationship between the presence of Title I
in a school and a students’ achievement is a function of other school level
characteristics. Ideally, characteristics such as school socioeconomic status and
race/ethnic mix would be held constant in the analysis. However, given the relatively
small sample sizes that are encountered in the analysis and the large number of
variables that are candidates to be included in the statistical models, it was decided
that only family and student characteristics would be used as statistical controls in the

analysis.

Model ification
To rmodel the impact of Title I on students’ achievement, a statistical model

composed of two basic processes is proposed: a selection process that sorts students




into Title I programs and an achievement process that generates the distribution of
achievement test scores. These processes are captured by four statistical equations. It
is hypothesized that the selection process as captured by a statistical equation shows
the chances that individual students will be sorted into Title I programs (rcading and
math programs are treated separately). The achievement process links family and
individual characteristics as well as pre-test (fall) achievement to post-test (spring)
achievement. A separate achievement process is hypothesized for students in Titie I
programs; students in Title I schools, but not participating in Title I; and students in
schools offering no compensatory education services. In the remainder of this section,
a more detailed overview of the statistical model is provided. A technical discussion of
the static ical model is presented in Technical Appendix 1. In addition, extensive
discussions are presented in Barnow, Cain, and Goldberger (1980); Maddala (1984); and
Murnane, Newstead and Olsen (1985).

The general model used to estimate the impact of Title I on students’ achievement
can be stated as follows (for the sake of simplicity, a subscript for each student has

not been shown):

(HI*=XD+e

where I = 1 if I* > 0 (participated in Title I)

I = 0 otherwise (did not participate in Title I, but in Title I school)

(2) Ay =XB;+ 1y
(3) Ag = XBy + uy
(4) Ag = XBg + ug
where equation (1) corresponds to the selection process (i.e., the relationship of family
and individual chaiacteristics to the probability of being selected for a Title } progra-
m), and equations (2) to (4) capture the achievement process that relates family and

individual characteristics to a spring achievement test score in year 1 of the Sustaining




Effects Study. I* is an unobserved variable that reflects nesd for services and I is its

observed counterpart X represents a set of independent variables that affect both
selection for Title I and students' achievement, D and the B's are conformable vectors
of parameters to be estimated, and ¢ and the u’s correspond to random error terms.
Equations (2) to (4) represent “potential achievement" of students in Title I (A,);
attending a Title I school, but not participating in Title I (A,); and not in a Title I
school (Ag), respectively. Depending on whether a student attends a Title I school and
the outcome of the endogenous selection process on students in Title I services,

students’ achievement, A, will be generated by one of the following prccesses:

(5) A=A, if I =1, (in Title I program)
(6) A = Ay if I = 0, (did not participate in Title I program, but in Title I school), and

(7) A = Ag if a student does not attend a Title I school.

Thus, the A’s are observed conditional on the outcome of the endogenous seiection
process for students in Title I schools and the exogenous process related to attendance
in a Title I school. Separate selection and achievement equations are estimated for
reading and math and for students in grades | to 6. Participation in Title I refers
only to participation during the grade enrolled in during the 1976-77 school year. For
example, when estimating the impact of Title I on the achievement of students in gradc
2, only data relevant to that grade is drawn on. Information about prior participation
in Title ] is not taken into account. Thus, the estimated effects of Title I on
achievement in older grade cohorts of students may be confounded with earlier
participation in compensatory education services.

The selection and achievement equations are estimated following a two-step
estimation strategy outlined, for example, by Maddala (1983). Briefly, the selection

equation is estimated as a probit modcl. Results from this equation are then




Aruitoxt provided by Eic:

incorporated into the achievement equations. The achicvement equations are estimated
using ordinary least squares and standard errors of the estimates are derived following
procedures suggested by Beckman (1979) and Grecne (1981).

It is important to consider the variables that should be included in the statistical
models. Previous research has shown that students’ achievement is influenced by
measures of material and intellectual resources in the home, students’ gender, and prior
achievement (see, for exzmple, Jeneks et al, 1972; Myers et al., 1986). It is also
expected that the chances of being selected for Title I are affected by the same
variables. The following measures are used as indicators of family and individual
characteristics thought to influence achievement and selection into Title I programs:

0 number of siblings;

0 mother's education;

0 family poverty status;

0 race/ethnicity; and

0 whether a language other than English is spoken in the home.

In addition to including these variables in the achievement and selection
equations, teacher judgment regarding need of services is hypothesized to influence
cach of these processes. A recent analy:is of the effects of Title I on achievement by
Frontera (1985) was based on « specification similar to that proposed here. However,
teacher judgment was hypothesized to only affect achievement through its relationship
with selection into Title I. We believe this to be an improper specification of the
achievement process. Teacher judgment of need for services is based on factors such
as students’ prior achievement and ability to benefit from the program and therefore,
serves as a proxy for these measures, as well as others. By not including teacher
Jjudgment in the achievement equation implies that this variable does not directly affect

achievement. While we believe that the exclusion of teacher judgment is inappropriate,




results are presented for both formulations of the achievement process. In doing so,
the sensitivity of the effects of Title I to differences in model specification can be
assessed.

In Figure 1, the basic relationships captured by the statistical model for students
in Title I schools are "tlustrated. Clearly, the path (A) linking family background
characteristics to particioation in Title I and, in turn, the effect of participation on
spring achievement (path C) does not exist for stv~ents not attending schools with
compensatory education services. For students attending school with no compensatory
education, only the effects represented by path B are estimated.

Once the statistical equations are estimated, the effects of Title I can be
computed by contrasting predicted mean achievement of the Title I participants with
the predicted mean achievement of students in each control group. (A detailed account
of the derivation of the effects corresponding to Models 1 to 4 is presented in
Technical Appendix 2.) Predicted mean achievement is based on the estimated
parameters in the achievement equation (equation (2) to (4)) and predefined values of
the exogenous variables. The predefined values in mode!s 1 to 3 correspond to the
average of the characteristics of Title I participants. For Model 4, the characteristics
correspond to students in Title I schools, but not in Title I programs.

By using the characteristics of Title I participants for Model 1 to 3 and the
students in Title I schools, but not participating in Title I for Model 4, observed
differences in the composition of the treatment and control groups are “weld constant,
thus nullifying differences in achievement produced by differences in group
characteristics. The observed measures presumed to capture differences in composition
are: pre-test achievement, number of siblings, mother’s educational attainment, family
poverty status, race/ethnic background, whether a language other than English is

spoken in the home, and i‘eacher judgment of need for services. As already noted.




both observed and unobserved characteristics of students are statistically held constant

in the estimated effects of Title I derived from Model 1.

Results

In this section, results obtained when teacher judgment is presumed to directly
influence selection and achievement are presented first. Second, results obtained when
teacher judgment influences only the selection process and not achievement are
discussed. Results for each of the four measures of Title I effects are presented so
that they may be contrasted with one another. While the purpose of this paper is to
report on the effects of Title I on students’ reading and math achievement, a brief
review of the findings pertaining to the parameter estimates in the selection and
achievement equations is provided (estimates not shown).
In general, the results from the analysis that relates family and student
characteristics to the chances of being in a Title I program (i.e., the selection
equation) show as expected, that low achieving students and those judged as needing
services are most likely to be in Title I. Further, the results show that students from
disadvantaged families or who are non-white are somewhat more likely to participate in
Title I programs than are students from advantaged backgrounds or are non-minority
students.

The parameter estimates from the achievement equations show that for Title I

\
|
A . . R . .
| participants, non-Title I participants in Title I schools, and students in schools with no
i compensatory education, family and student characteristics in to many instances affect
i the growth in achievement of the latter two groups, but not of Title I particis ants.
L
|

Title I participants are a relatively homogeneous and small group of students. As a
consequence, the lack of variation in family and student characteristics results in no

generally observable effect on achievement giowth between the fall and spring of the
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academic year. On the other hand, family and student characteristics are observed to
contribute to students’ achievement growth for non-Title I students in Title I schools
and for students in schools of fering no compensatory education because of the greater
variation found in those characteristics for these subgroups. The two most consistent
variables affecting achievement are students’ prior achievement and teacher judgment
regarding need for services. Students with high fall achievement test scores have
smaller gains in achievement than those with lower fall scores. Those students judged

as needing services, as expected, have lower gains than similar students not judged as

participants, those who were most likely to be selected to receive services benefit most
from the program. This finding must be considered with caution since none of the
evidence was statistically significant; however, the pattern of results is consistent and
therefore, suggestive. Among nonparticipants, those most likely to not receive services
(e.g., those who scored high on the fall achievement test) performed at a higher level
on the spring achievement tests than those who were less likely to receive regular

mstruction.

Teacher Judgment Included in the
Selection and Achievement Processes

|

|

\

\

i

i

|

|

|

\

needing services. ‘

Indirect evidence from the statistical analysis shows that among Title I
In Figures 2 and 3 estimates of the impact of Title I on students’ achievement

are presented. Numerical estimates and related t-statistics are provided in Table 2.

Examination of the estimates for botk reading and math achievement shows that Title I

has no effect on achiecvement in many of the models, and negative effects in 2 number

of others. However, the negative estimates of Title I tend to be statistically

insignificant. These results show that when students participating in Title I reading or

math programs are compared to students who did not participate in Title I (Model 2)

LRIC ’ i



'EMC

Aruitoxt provided by Eic:

or did not attend a Title I school (Mogel 3) there are no differences in spring
achievement scores, on average.

Only when Title I participants are contrasted with nonparticipants who have
similar characteristics and the condition is imposed that the nonparticipants are
selected for Title I, but do not receive services (Model 1), are positive and significant
effects detected for reading achievement. On average, the estimates show that Title I
reading participants score 50 points higher than similar students who were selected for
Title I reading, but who did not receive services. While these appear to be relatively
large effects, it must be noted that there is considerable variability around the
estimates and the true effect may be much lower or higher. While none of the effects
for math achievement are statistically significant, there is a tendency for participants
to score about 14 points higher than nonparticipants. The pattern of Title I effects
shows that for reading achievement, Title I appears to have a relatively large impact in
grade 3 with somewhat smaller effects in later grades. Effects for math achievement
are similar in magnitude across grade cohorts.

Another way to interpret the findings is to assess the relative impact of Title I
on achievement. For example, taking students in grade 3, we find that if students had
been selected for, but did not participate in Title I (i.e., the control group), then they
would have an average reading achievement score of abdut 338 points. Thus, the
effect of Title I (114 points) increases the average reading score 34 percent. In grade
2 where the smallest but still significant effect is found, Title I increases achievement
14 percent over what would be the predicted average for the control group.

When Title I participants are contrasted with students selected for Title I, but
not receiving services (Model 1), the results conflict with those obtained from the
alternative control groups (Models 2 and 3). These differences are at least partly a

function of the kinds of students found in the treatment and control groups. That is,
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stucdent charactenistics dif fer, and therefore obscure the impact of Title I on

® achievement. The research design used in the analysis controls for observed
differences between the treatment group and the control groups. More specifically, the
design takes out the effect of differences in composition concerning pre-test
Py achievement, number of siblings, mother’s educational attainment, family poverty status,
race/ethnicity, whether a language other than English is spoken at home, and teacher
judgment of need for services. All models take into account differences concerning
these attributes; however, Model 1 also partials out differences in achievement related
to unobserved inmeasured) characteristics that n.ay be confounded with the treatment
effect of Title I. Potential unobserved variables are, for example, student’s true ability
and motivation. Models 2 to 4 do not control for unobserved differences in
composition between the treatment and control groups, they only take into account
differences in the exogenous variables.

To elaborate on the source of differences in results more fully, it is useful to
recall the formulation of treatment and control groups for each model. Model 1
estimates are derived by considering two groups: Title I participants and students who
were selected for Title I but who did not participate. Model 2 contrasts the same
<reatment group--Title I varticipants--with students in Title I schools who did not
receive services. In Mode! 3, students participating in Title I are compared to similar
students--at least in terms of the family and individual characteristics used in this
study--who attended schools with no compensatory education programs.

A major distinction between the two control groups in Models | and 2 is that in
Model 1 subjects in the control group were defined to have the characteristics of
students who were selected, but who did not participate; while in Model 2 the control
group refers to students not in Title I, nor those who would necessarily have been

selected to participate. This means that the control group in Model 2 is comprised of
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both students who need services and those who do not need services. Consequently,

this group is not equivalent to the control group in Model 1 which is only comprised
of those students who were hypothetically selected for Title I. A similar distinction
between the Model 1 and 3 control groups exists. The Model 1 control group is again
those who were selected, but who did not receive services while the Model 3 control
group corresponds to those students in schools with no compensatory education. Not
only did these students not participate in Title I, but on average it would be expected
that they would come from somewhat more economically advantaged backgrounds and
have higher achievement test scores, since they are in schools not targeted for Title I,
state, or local compensatory education funds. As noted previously, differences in prior
achievement and family economic status, for example, have been held constant in the
analysis. However, there may be other compon~nts related to these characteristics that
are not captured by the variables used here and thus, unobserved variables may
contribute to the difference in mean achievement scores.

The final place in which Title I appears to influence achievement is Model 4.
Here, the effect of attending a Title I school, but not participating in Title I is
estimated. Only in grades 2 and 3 is an effect found for reading achievement. While
Model | provided positive effects fnr Title I participation, the estimates under Mode! 4
are negative, suggesting that on average, students in Title I schools and not
participating in Title I have lower achievement than similar students in schools offering
no compensatory education, even when statistically holding constant family and

individual characteristics.

Teacher ment Only in the Selection Pr
In the discussion of model specification it was suggested that teacher judgment

could influence both the chances of selection for Title I and achievem. In contrast,

Frontera (1985) exarined the same data, but excluded teacher judgment from the
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achievement equation and generally found Title I to have no effect or negative effects
on achievement. The first specification hypothesizes that teacher judgment of
students’ need for service influences achievement both indirectly through selection for
Title I, and directly. In the specification used by Frontera, teacher judgment oniy
affects achievement indirectly through the selection process. In the remainder of this
section, findings based on two specifications are compared: 1) teacher judgment
included in both the selection and achievement equations--Models 1 to 4, and 2)
teacher judgment not included in the achievement equations, but only in the selection
equation--Models 5 to 8. Figures 4 and 5 facilitate the comparison.

In general, the two ! pecifications produce similar results at least in terms of the
direction of the effect of Title I on reading achievement (see Figure 4). The one
exception to the general pattern is found in the comparison of Models 1 and §; that is,
models where participants are contrasted with similar students selected for Title I, but
who did not receive services. Examination of the results for Models 1 and 5 for
reading achievement shows that when teacher judgment is allowad to have both
indirect and direct effects on achievement--as already noied--a positive effect for
Title I is found in many gradcs. On the other hand, when teacher judgment is
hypothesized only to influence the selection process the opposite conclusion is reached:
students who participate in Title I perform at a lower level than if they had not
participated.

Turair » to the results of Models 2 and 6, and Models 3 and 7, it is apparent that
when teacher judgment only affects achievement indirectly through the selection
process (i.c., teacher judgment is not included in the achievement equation),
participation in Title I is related to low achievement. When teacher judgment is

included and allowed to directly affect achievement, negative but insignificant estimates

of the impact of Title I are found, thus providing minimal support for the contention
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that Title I does not help low achieving children. Further, when the two formulations
of the achievement process are used to estimate the effect of attending a Title I
schoc’, very small positive effects are detected when teacher judgment is not allowed
to directly influence achievement, and negative effects are found when teacher
judgment is allowed to have both direct and indirect effects on achievement.

In Figure 5, results from the two specifications for math achievemen®* are
presented Here, as previously noted, when teacher judgment is allowed to directly
influence achievement, Title I has no impact. In contrast, the alternative specification
suggests that in a number of grades, participation in Title I is negatively related to

children’s achievement.

Implications

As noted in the introduction to this report, past evaluations of the effects of
Title I, and more generally, compeasatory education on achievement have found mixed
results. In some instances, these programs have been found to have little if any
effect, and in others it has been suggested that the programs hinder the educational
development of the children. "Chese mixed findings have usually been attributed to
poor research designs. Since it 1s not possible to randomly assign students to
"reatment” and "control" groups, the majcr criticism has been that analysts have not
sufficiently controlled for all relevant variables on which the two groups differ.

The intent of the study undertaken here was to build on earlier research and to
bring to bear new statistical techniques that provide greater ability to measure the
effects of Title I. In so doing, three control groups were created. Despite this, the
results from our analysis do not clarify the issue of whether Title I has a positive
impact on students’ achievement. It is observed that the results are dependent on the
formulation of the control group. One formulation shows positive effects of Title I on

achievement while the other three generally show no effects.
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It is interesting to contrast these results with those reported by Carter (1984).
Carter notes that when part.cipants in Title I were compared with students judged by
teachers as needing services, but not participating, Title I had positive effects. This
result coincides with the finding of positive effects of Title I when participants were
compared to students hypothetically selected for Title I, but who did not receive
services. This similarity is intuitive, since it would be e¢xpected that students
perceived to be needy by their teachers and not receiving services would be similar to
those hypothetically selected for Title I, but not receiving services. The comparability
in findings is encouraging because two different methodologies were used to arrive at
this result and therefore the outcome is less likely to be method dependent.

Although positive ¢ffects were observed for this formulation, it is important to
underscore that our results were mixed and dependent on the formulation of the
control group. Despite the fact that statistical methods appropriate to the task at
hand are used, it is difficult to state conclusively whether Title I has positive,
negative, or ne effects on students’ achievement. There are two possible explanations
for this inconsistency in results. First, the specification of the process by which
students are selected for Title I services is critical in estimating tbe impact of Title |
services on achievement. However, only a Iimited number of variables were
hypothesized 1o affect selection and therefore, there may be others fa. iors that should
be taken into account. Second, the lack of consistency may lie in the measurement of
program participation. This study, like others before it, examined the effects of
particination in Title I, although students participating in Title I receive a variety of
services and differ in their intensity of participation. In other words, "participation in
Title I" is only a crude proxy for the "treatment” students received. It may be that it

is difficult to assess the impact of Title I programs at this general level, and it is not
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unti} program participation is examined with greater specificity tnat an assessment of
) effectiveness can be made.
Both 7 the above limitations suggest that a more fruitful app.oach to evaluating
compensatory education programs is t6 focus on small scale data collection efforts
9 where the measures used for select-on are weil understood, and it is possible to
accurately measure services received by students. Xnowledge of the actual selection
mechanisms would permit analysts to obtain unbiased estimates of the effects of
® services in a straightf. tward manner (Goldberger, 1972). Further, it would be possible

to begin to better understand what kinds of services arc most beneficial.
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Technical Appendix 1

The general model used to estimate the impact of Title I on students’ achievement
can be stated as follows:
(1.1) I*=XD + ¢
where I; = 1 if I;* > 0 (participant in Title I)
I; = 0 otherwise (nonparticipant in Title I, but in Title I school)
(1.2) A, = X;B; + uy
(13) Aj = X;By + uy
(14) A3 = X;Bg + ujg
where equation (1.1) reflects the selection process for the ith student, equations (1.2)
to (1.4) capture the achievement process, Aj; (j=1,..., 3) refers to spring achievement,
X; rerresents a set of independent variables that arfect both selection for Title I and
students’ achievement, D and the B’s are conformable vectors of parameters to be
estimated, ard e; and the u;'s correspond to random error terms. Equations (1.2) to
(i.4) represent “potential achievement” of students in Title I; not participating in Title
I, but attending a Title I school; and not in a Title I school, respectively. By
proposing three achievement squations we are hypothesizing that the achievement
process is different for the Title I participants and nonparticipants in Title I schools.
Depending on the outcome of the selestion process, students’ achievement will be
generated by one of the following processes:
(15) Aj= A, if L[ =1,
(1.6) A; = A if I; = 0, and
(1.7) A; = A if a student does not attend a Title I school.
Thus, the A; are cbserved conditional on the cutcome of the selection process.
Implicit in the setup of the design are two selection processes. First is whether a

student is in a school that offers Title I. Whether a student is in a Title I school or
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a school of fering no compensatory education is treated as a function of an exogenous

process. The second selection process focuses on the sorting of students into Title I
programs. Selection into a specific program is based on a number of factors such as
achievement test scores and teacher judgment. This sorting mechanism is treated as
endogenous to the model.

Estimation of the achievement equations (1.5) and (1.6) requires that the possible
correlation between the error in the selection equation and the achievement equation
be taken into account. It is assumed that E(u;;e;) is a linear function of ¢; such that
the marginal distributions of u,; and ¢; have mean 0, and var (y;;) = sigma; and
var(e;) = 1.

Taking equation (1.1) into account, it can be shown that equations (1.5) and (1.6)
can be specified as follows:

A;; = X;; Bl + ui; when I[* > 0 <=> ¢; > -X; D.

Ajs = Xj; By + ui; when I{* <= 0 <=> ¢; <= -X; D.

It 1s usually proposed that E(A;IX,;) = X;; B; under the assumption that

E(u;jX;;, I*) = 0. However, when the error in the selection equation is correlated

with the error in the achicvement equation, this is no longer the case. By allowing

ror correlated errors and taking expectations of the random variables in equations (1.5)
and (1.6) the following sguations can be derived:

(1.8) E(A,lX; s ¢ > -X; D) = X;; B; + E(jle; > -X;; D) and

(1.9) E(AjllXj,, €5 < = -X; D) = X3 By + E(u;5le; < = -X;; D).

Equations (1.8) and (1.9) show that an additional variable must be added to the original
specification when analyzing the achievement processes as defined by the endcgenous

selection mechanism. It can be shown that when the error term for the achievement

equations (u;, and u;,) are linearly related to the error in the selection equation (e;)
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and this error is normally distributed, the conditional expectations of the error terms
in equations (1.8) and (1.9) are:

(1.10) cov(e,u;y) Ly = cov(e,u;) )(f(-X, D)/(1 - F(-X; D)) and

(1.11) cov(e;u;qe) Lyg = cov(e;uy,) (+f(-X; D)/F(-X; D))
where f(.) denotes the density function for a normally distributed random variable and
F(.) corresponds to the cumulative density function of a normally distributed randem
variable. The denominator of equation (1.9) equals the probability of student i being
selected into a Title I reading (math) program. Thus, as the probability of selection
increases, the variable L;; decreases monotonically. For L;, it is apparent that as the
probability of not participating in a Title 1 program increases, there is a corresponding
decrease.

Substituting equations (1.10) and (1.11) into (1.8) and (1.9) produces

(1.11) E(A;iX;p ¢ > -X; D) = X;; B + cov(e,u;) )(f(-X; D)/(1-F(-X; D)) and

(1.12) E(A;iX;s ¢, < = -X; D) = X;, By + cov(e;,u;y) (-f(-X; D)/F(-X; D)).
Contrasting equations (1.5) and (1.6) with equations (1.8) and (1.9) shows that if the
additional covariates are not included in the equations, then biased estimates of the
cocfficients in BJ are obtained. In turn, this would produce biased estimates of the
impact of Title I. This results from the specification error incurred by noi including
all relevant variables in the equations. Thus, the correct specification of equations
(1.5) and (1.6) in the presence of the endogenous selection process takes the following
form;

(1.13) A;; = X;; By + C(f(-X;D)/(1-F(-X,D)) + w;,

(1.14) Ay = X,y By + Cy (-f(-X;D)/F(-X;D)) + w;y

where C; and C, arec merely symbols for the covariances among the respective errors

as shown in equations (1.11) and (1.12).
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Estimation of the parimeters in equations (1.5) and (1.6) can be undertaken by
first obtaining estimates for D by using a probit maximuem likelihood procedure. After
estimating D, the variables capturing the conditional expectations of the ervors are
constructed and included as independent variables in a regression equation. Once the
auxiliary variable has been added to the equation, ordinary least squares can be
applied. Consistent estimates of the parameters will result from such a procedure.
Estimation of the variance-covariance matrix of each B and cov(cbuﬁ)is undertaken
following procedures developed by Heckman (1979) and Greene (1981).

In the case of the achievement equation for students in schools with no
compensatory education services, it is not necessary to be concerned with the
endogenous sorting mechanism and therefore the achievement equation can be estimated

with ordinary least squares.
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Technical Appendix 2

After obtai-ing estimates of the parameters, the four measures of the impact of
Title I can be calculated.? Each of these is shown in detail below.

Impact of Participating in a Title I Program. Three estimates of the effect ¢f
Title I participation on students’ achievement are derived in his study. Separate
measures are obtained for reading and math achievement for grade cohorts 1 to 6.

The first estimate of the effect of Title I is derive . by contrasting the reading
(math) achievement of students who participated in Title I reading (math) programs
with that for students who "were selected for Title I reading (math) but had services
withheld." Clearly, the latter group does not exist in the population. However,
mathematically such a group of students can be constructed. To do so, the following
expression is formed:

(2.1) E(AlI=1) = E(Ajqle;>-X;D)

= X;s By + cov(e,u;p) (f(-X; D)/(1 - F(-X; D)).

Equation (2.1) corresponds to the achievement of nonparticipants selected for Title
I (I=1). Subtracting equation (2.1) from (1.11) produces the following result:

(2.2) E(A;ylI=1) - E(A;glI=1) = X(B, - B;) + (cov(e;,uy) -

cov (e,u;y)) (F-X;D)/(1 - F(-X;D)).

It can be seen in equation (2.2) that both observed differences X(B,-B;) and
unobserved effects (((cov(e;u;y) - covie;u;y) (f(-X;D)/(1-F(-X;D))) are taken into
account in the computation of the effects of Title I on achievement. The second
measure compares the reading (math) achievement of students that participated in Title
I reading (math) programs with students who attended Title I schools, but did not
participate and would not necessarily have been selected for Title I reading (math)
programs. This comparison is undertaken using the following specification:
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The third estimate of the effect of participation in Title I reading (math)
programs is derived by comparing the program participants with students who attend
schools with no compensatory education. That is,

(24) A - Ajs = X (B - By).

For the comparisons stated in equations (2.2), (2.3) and (2.4) X, is assigned the
average characteristics of students who received Title I services.

Impact of Attending a Title I School. To estimate the impact of attending a Title
I school, reading (math) achievement of students attending Title I schools, but not
participating in Title I readiny (math) programs is compared with that of students
attending schools with no compensatory education services. More specifically, the
following comparison is made:

(2.5) Ajp - Ajg = X,y (B, - By)
where the composition of the two types of schools has been standardized (i.e., set

equal to that of the average non Title I participant in a Title I school).
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ENDNOTES

Growth in students’ achievement is represented in the statistical models estimated
here by specifying that earlier achievement (fall) influences latter achievement
(spring). That is, a students spring achievement is hypothesized to be affected by
their fall achievement test score as well as other family and :ndividual
characteristics.

Statistically to test for differences between the average achievement of the
treatment and control groups we compute simple t-statistics. To compute the
t-statistic we need both a measure of the difference in average achievement
which is provided in our comparisons, and an estimate of the standard error of
the difference in means. The general expression for the standard error of the
difference in predicted achievement of two groups is (X(V(By) + V(B))X’) where
X corresponds to a vector of preassigned values ..at refer to the variables in the
achievement equation, and V(B,) for m=k,l refers to the variance-covariance
matrix of the estimated parameters in the achievement equations. For the
analyses reported here, the variance-covariance matrices corrected for the
addition of the predicted sample selection terms in the achievement equations are
used.
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FIGURE 1. CONCEPTUAL MODEL
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Note: A and C paths only existfor students in Title 1 schools.




° FIGURE 2. ESTIMATED EFFECTS OF TITLE 1 ON
READING ACHIEVEMENT
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Note: MODEL 1 efers to the differenca in achievement between participants in Title 1 and the hygtheb‘cal group of students selected for
Title 1, but who did not receive services; MODEL 2 refers 10 the difference in achievement batween participants in Title 1 and those
students in Title 1 schools, but 1.0t participating in Title 1; MODEL 3 refers 1o the ditference in achievement between participants in
in Title 1 and students in schools offering 1.0 compensatory education servives; and MODEL 4 refers to the ditference in achievement
between students in Title 1schools and not participating and those in schools offering no compensatory education services.
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FIGURE 3. ESTIMATED EFFECTS OF TITLE 1 ON

]
MATH ACHIEVEMENT
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Note: MODEL 1 refers to the difference in achleveiment between parﬁc&pams in Title 1 and the hyatheﬁcal group of students selected for
Title 1, but who did not receive services; MODEL 2 refers © the difierence in achievement between participants in Title 1 and those
students in Title 1 schools, but not cipati 1g in Title 1; MODEL 3 refers to the difference in achiewmenrggw:een participants in

in Title 1 and students in schools offering r compensatory education services; and MODEL 4 refers to the differance in achievement
between studenis in Title 1 schools and noi participating and those in £2hools offering no compensatory education services.
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TEACHER JUDGMENT INCLUDED IN THE READING ACHIEVEMENT
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cipating in Tite 1, MODEL 3 and 7 refer to the difierence in achievement between participants in
no compensatory education services; and

MODEL 4 and & refer to the difference in

achievement between students in Title 1 schools and not participating and those in schools offering no compensatory education services
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FIGURE 5. COMPARISON OF EFFECTS WITH AND WITHOUT
TEACHER JUDGMENT INCLUDED IN THE MATH ACHIEVEMENT
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Title 1, but who did not receive services; MODEL 2 and 6 fer to the ditference in achievement between participants in Title 1 and those
students in Title 1 schools, but not pating in Title 1; MODEL 3 and 7 refer to the difierence in achiovement between participants in
in Title 1 and students in schools o rln? no compensatory education services; and MODEL 4 and 8 refer to the difference in .
achievement between students in Title T schoots and not participating and those in schools offering no compensatory education services.
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Table 1
Univariote Staotistics
Grode 1 Grode 2
Students in Students in
Title 9 Nan Title 1 Schoals offering Title 1 Nan Title 1 Schools offering
Reading Reading no Compensatory Reading Reading no Compensotory
Variable Participants Participonts Ed. Progroms Participonts Participonts Ed. Progroms
St. St. St. St. St. St.
Mean Dev. Mean Dev. Mean Dev. Mean Dev. Msan Dev. Mean Dev.
Number of 2.49 1.88 1.70 1.26 1.84 1.48 2.45 1.94 1.97 1.45 1.82 1.38
Siblings
Mother's 9.72 3.49 11.64 J3.05 12.33 3.16 10.02 3.59 11.60 J.98 12.33 2.38
Educational
Attainment
Fomily Poverty 0.40 0.49 0.14 0.35 0.12 0.33 9.28 9.45 0.16 0.3%7 0.12 0.33
Status
Black 0.23 0.44 0.14 0.35 0..6 0.37 e.18 0.38 0.14 0.35 90.17 0.38
Hispanic 0.1  0.32 0.05 0.22 9.03 0.18 6.08 0.27 0.06 0.24 0.02 0.13
Student’s 0.44 0.50 0.52 60.50 0.45 9.50 9.37 0.48 0.52 ».50 0.47 0.50
Gender
Language other 0.16 0.37 0.10 0.30 0.09 0.29 9.13 0.33 2.1 0.32 9.08 0.27
thun English
spoken at home
Teacher judgement 7,78 6.41 0.20 0.40 6..8 0.3% 0.88 0.32 0.22 0.42 0.24 0.43
of need for
Reading Services
Fall Reading 322.26 29.33 349.69 30.98 347.08 33.24 384.24 35.232 429./5 45.8% 420.45 48.18
Achlevenment
Spring Reading 379.98 36.687 419.93 43.44 416.59 45.04 426.22 43.68 472.92 51.03 470.19 51.35
Achievement
N 222 1,038 221 273 904 188




Table 1
Univoriate Statistics

Grade 3 Grade 4
Studentse in Students in
Title 1 Non Title 1 Schools offering Titie 1 Non Titie 1 Schootls offering
Reading Reoding no Compensatory Reading Reading no Compensatory
Varicble Participonts Participonts Ed. Progroms | Participants Participonts €d. Progrons
St. St. St. St. St. St.

Meon Dev. Mean Dev. Mecn Dev. Mean Dev. Mean Dev. Mean Dev.
Nuaber of 2.33 1.72 1.98 1.50 1.88 1.41 2.36 1.65 2.07 1.48 1.48 1.05
Siblings
Mother's 19.68 3.%7 11.27 3.1 12.60 2.98 9.96 3.7¢ 11.26 3.10 12.50 2.79
Educationo!
Attoiment
Fom{ly Poverty 0.34 0.47 0.18 0.38 0.69 0.29 0.33 0.47 0.18 ©0.38 0.09 0.28
Stotus
Black 0.27 0.45 0.14 0.34 0.11 o.31 0.28 0.44 0.14 0.34 0.13 ©0.34
Hispanic e.1 9.32 0.068 0.25 0.02 0.15 0.10 0.30 0.068 0.23 0.02 8.12
Student's 0.44 0.50 0.58 0.50 0.48 0©.50 0.37 0.49 0.55 0.50 0.47 0.50
Gender
Languaoge other 8.7 0.37 0.11 0.3t 0.08 0.27 0.15 0.36 6.18 ©0.30 0.1 0.30
than English
spoken ot home
Teocher judgement 0.84 0.37 0.19 0.38 0.22 0.42 0.84 0.38 0.20 0.40 0.25 0.43
of need for
Reoding Services
Fal! Reoding 418.34 37.855 475.72 51.18 475.58 53.23 447 .47 45.19 508.87 53.78 504.36 60.53
Achlevement
Spring Reoding 452.08 40.4 508.28 50.99 507.88 56.82 476.60 47.85 537.12 55.73 537.75 63.89
Achievement

N 257 850 220 219 851 195
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Toble 1

Univariate Stotistics

Grade S Grade 6
Students in Students in
Title 1 Non Title 1 Schools offering Title 1 Non Title 1 Schools offering
Reading Reading no Compensotory Reading Reading no Compensatory
Variable Participonts Participonts Ed. Progroms Participants Porticipants Ed. Progroms
St. St. St. St. St. St.

Mean Dev. Mean Yev. Meon Dav. Meon Dev. Meon Dev. Meon Dev.
Number of 2.81 1.79 2.09 1.61 1.77 t.32 2.36 1.52 1.94 1,48 2.00 1.53
Siblings
Mother’s 9.71 3.68 11.21  3.37 12.60 2.51 9.43 3.67 11,25 3.27 11.89 2.58
Educational
Attainment
Famiiy Poverty 0.28 09.45 0.16 0.37 .08 0.27 0.32 0.47 0.15 0.368 0.10 9.30
Status
Black 0.26 0.44 0.13 0.33 0.12 .33 0.23 0.42 0.11 o.M 0.09 0.29
Hisponic .13 0.33 0.07 0.28 0.3 0.18 0.13 0.33 0.65 0.22 0.23 0.16
Student’s 0.45 0.5 0.50 0.50 0.41 0.49 0.43 0.50 0.48 9.50 0.53 0.350
Gender
Language other 0.17 0.38 0.12 0.32 0.72 0.28 0.16 0.37 0.10 .30 0.65 0.21
thaon English
spoken at home
Teacher Judgsent 0.88 0.3 0.20 0.49 0.16 0.38 0.81 0.40 0.18 0.38 0.21 0.41
of need for
Reading Services
Fall Reading 477.78 47.09 843.62 62.28 544.93 62.42 493.91 54.94 574.13 66.84 561.28 68.48
Achievement
Spring Recding 504.76 83.58 570.29 65.17 570.31 - 73.01 520.63 50.34 599.19 67.87 583.01 68.82
Achievement

N 222 912 222 168 94 297
39 41




Taoble 1
Univariaote Statistics

Grade 1 Grade 2
Students in Students in
Title 1 Non Title 1 Schoole offering Title 1 Non Titte 1 Schoois offering
Math Math no Compeneatory Math Math na Compensatory
Variable Participonte Participante Ed. Progrome Po-ticiponts Porticipante Ed. Programs
St. St. St. St. St. St.

Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev.
Number of 2.32 1.98 1.79 1.35 1.84 1.48 2.32 1.48 2.04 1.58 1.82 1.38
Sibl inge
Mother'e 9.92 3.13 11.44 3.17 12.36 3.15 9.86 0.97 11.41 3.13 12.33 2.38
Educationol
Attalnment
Fomily Poverty 0.47 0.50 0.16 0.37 0.12 0.32 0.34 0.48 0.17 0.38 0.12 0.33
Stotue
Black e.49 0.50 0.14 0.34 0.15 0.38 0.28 0.45 e.13 0.34 0.17 0.38
Hiepanic 0.12 0.32 0.05 0.23 0.03 ©.18 0.16 0.37 0.08 0.23 0.02 0.13
Student'e 0.43 2.5 0.51 0.50 .44 0.50 0.43 0.50 0.43 9.50 0.47 0.50
Gender
Longuage other e.17 0.%7 6.10 0.31 0.09 0.28 0.18 0.39 0.11 0.3 0.e8 0.27
thon Englieh
epoken at home
Teocher’e judgement 0.70 0.48 0.17 0.38 0.106 0.3 0.7¢ 0.43 .21 0.4 0.2 0.40
of need for Moth
Services
Fall Math 309.62 33.83 334.53 33.27 337.37 36.41 365.24 38.50 396.22 44.01 395.51 46.21
Achlievement
Spring Math 367.34 37.73 397.00 44.73 396.14 49.55 417.21 43.9N 453.19 49.06 450.53 52.65
Achievement

N 102 1,188 222 128 1,043 188
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Taobte 1
Univoriote Stotistics
Graode 3 Grade 4
Students in Students in
Title 1 Non Title 1 Schools offering Title 1 Non Title 1 Schools offering
Math Moth no Compensatory Math Math no Compensatory
Varlable Participonts Participonts Ed. Progroms | Paorticiponts Participonts Ed. Progroms
St. St. St. St. St. St.
Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev.
Number of 2.47 1.68 2.6 1.53 1.8 1.41 2.41% 1.53 2.99 1.51 1.48 1.05
Siblings
Mother’s 9.86 3.58 11.34 3.28 12.60 2.96 10.09 3.38 11.13 3.25 12.50 2.79
Educational
Attainmment
Fomily Poverty 2.42 0.50 0.19 0.3 0.09 0.29 0.40 0.50 0.18 0.38 0.09 0.28
Stotus
Block . 6.44 0.50 0.13 0.33 .11 0.3 0.41 0.49 0.13 0.33 0.13 0.34
Hispanic 0.13 0.33 9.07 ©.25 8.02 0.15 e.e8 0.29 0.06 .24 8.02 0.12
Student’s 0.53 0.56 0.47 e@.50 0.48 0.50 0.53 0.5 0.51 0.50 0.47 0.50
Gender
Longuage other 0.18 0.39 0.11 0.3 0.28 0.27 0.14 0.35 0.11 0.31 0.10 0.30
thon Engtlish
spoken at home
Teocher’®s judgement 0.82 0.3 0.17 0.38 0.20 0.49 0.72 8.48 0.20 0.40 0.14 e.35
of need for Math
Services
Fall Math 403.61 39.38 451.02 46.57 451.71 46.98 455.30 45.68 504.5%0 56.60 503.86 56.73
Achievement
Spring Math 450.38 49.48 509.42 54.28 513.3 60.05 510.29 54.33 556.70 59.18 £55.75 62.04
Achlevement
N 144 962 220 138 932 195




Tabie 1
Univoriote Stotistics
Grade 5 Grade 6
Students in Students in
Titie 1 Non Titie ¢ Schoals affering Title 1 Non Title 1 Schoais ofi{ering
Math Math no Compensatory Math Math nao Compensatory
Varlable Participonts Participants Ed. Programs | Participants Particlponts Ed. Progroms
St. St. St. St. St. St.
Meon Dev. Meon Dev. Msan Dev. Meon Dev. Meon Dev. Mean Dev.
Number of 2.30 1.63 2.16 1.65 1.77 1.1 2.48 1.48 1.96 1.47 2.01 1.54
Sibiings
Mother's .43 3.97 11.12 3.38 12.60 2.51 9.59 3.88 11.08 3.33 11,91 2.54
€ducotional
Attolnment
Fomiiy Poverty 0.25 0.44 0.18 0.38 9.08 0.27 9.35 ©.48 0.16 2.37 0.106 0.30
Stotus
Black .33 0.48 0.13 0.33 0.12 0.33 9.32 0.47 0.11 0.31 .09 0.28
Hisponic 9.12 0.33 0.98 0.27 0.83 0.18 0.67 0.28 0.3¢ 0.24 0.03 8.6
Student’s 0.38 0.49 0.5 0.50 ~.40 0.50 0.41 o.50 0.47 o.50 0.53 o.50
Gender
Languoge other .18 0.39 0.12 0.32 0.07 0.28 0.19 o.30 .11 o.31 0.05 9.21
thon English
spoken at home
Teacher's judgement 0.82 0.3 0.19 0.40 0.17 0.37 .74 0.44 0.19 &..9 6.17 0.38
of need Jor Math
Servicos
Fall Moth 498.54 81.82 552.64 63.17 560.55 62.48 534.80 42.23 591.85 69.72 589.28 66 16
Achisvement
Spring Math 540.04 57.07 $97.8%0 70.96 611.52 75.89 567.65 45.33 629.67 77.04' 632.02 890.29
Achievene.it
N 130 1,003 222 82 1,021 298
g 46
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TABLE 2

Estimates of the Effect of Title i on Reading and Hath Achievement

Reading Achievement Math Achleveaent

Mode1 1Y/ Model 2 Model 3 Mcdel 2 Model 3

ost.gf té! est, est. ost. est,
1 -20.1 =6 -121.8 -1.1 -115,1 =1, 3.9 .8 ~23.8 -.5 91.2 ) 106.7 5 6.8 1.6
2 52.2 2.0 -335 -5 - 65.8 - .9 -11.9 -2.3 2.9 .0 - 81,3 .1 - 3.8 -1 3.8 .5
3 113.6 3.1 -65.3 -~ .5 ~1189 - .9 -19.1  -3.% 3.6 1.0 -211.9  ~-.9 -220.7 ~1.9 -6.6 -1.%
A 28.2 1.2 -77.% - .9 - 895 -1.0 -5.9 -1.3 65.8 1.5 1.4 .1 - 5.6 =« .0 -9 -1
5 8%.0 2.6 -~ 28,8 =~ .3 - 885 - .5 -T.1 =14 3.9 .6 -152.% -5 -147.2 - .5 -1.5 = .2
6 53,0 2.5 -57.1 - .7 -73.5 =~ .9 - 15 -5 -27.0 .4 -159.5 -. -158.5 - .3 «1.6 -.3

1/ The models are desoribed ir the text.

2/ Estimated effect of Title 1 on students’ achieveaent,

3/ t-statistio associated with estimated offect. A t > 1,96 is signifioant at .05 level,
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